In the past two decades, positional cloning via genome-wide linkage analysis in families has been a powerful approach to the elucidation not only of numerous Mendelian but also of common diseases, provided that high-risk alleles were involved in some of the families (Botstein and Risch, 2003; Carlson et al., 2004) . Until recently it was common practice to use a panel of about 400 microsatellites at 10 cM average intermarker distance from the well-defined human genetic map for linkage analysis (Murray et al., 1994; Dib et al., 1996; Kong et al., 2002) . However, recent progress in SNP discovery and genotyping provides the opportunity to use this marker type for linkage analysis as well (Collins et al., 1997; Matise et al., 2003) . If properly selected only twice as many SNPs have to be analyzed in comparison to the highly polymorphic microsatellites to extract the same amount of linkage information from the studied families (Evans and Cardon, 2004) . Moreover, the traditional 10 cM microsatellite scan is likely to miss linkage signals due to an inadequately low information content associated with this sparse map of markers (Evans and Cardon, 2004; Middleton et al., 2004; John et al., 2004) . Thus, a high-density SNP panel for linkage analysis should comprise several thousands of markers. A convenient tool to genotype >10 000 SNPs approximately equally distributed over the whole genome in a single experiment is the Affymetrix GeneChip ® Human
Mapping 10K Array (Kennedy et al., 2003; Matsuzaki et al., 2004) . Obviously, the substantial increase of markers raises a problem for the analysis of the data as some linkage programs were designed for the requirements of conventional low-number marker sets. For instance, Genehunter 2.1 (Kruglyak et al., 1996) is restricted to 300 markers and Simwalk2 (Sobel and Lange, 1996) to 31 only. Partially, this may be overcome by using recompiled versions of the programs allowing for a higher maximum number of markers. Alternatively, the analysis may be performed with subsets of markers using a sliding window mode. When we started using the Mapping 10K SNP Array for linkage analysis no software was available to import the data into the common linkage programs. Therefore, we developed our own program ALOHOMORA that easily converts Affymetrix genotype data into linkage and haplotype information. The program is written in Perl/Tk running under Windows and Linux. The current version accepts genotype data as generated by the GeneChip DNA Analysis Software (GDAS v3.0) from Affymetrix.
With ALOHOMORA, a comprehensive quality control of the data can be performed accessing other freely available programs. Gender of samples is checked by counting the heterozygote SNPs on the X-chromosome and comparing it to the pedigree file information. The correct relationships within the families are checked by the program GRR (Abecasis et al., 2001) . PedCheck is used for detection of Mendelian errors (O'Connell and Weeks, 1998) . SNPs with Mendelian errors and SNPs that are not informative for any individual of a dataset can be selectively removed from the data. Non-mendelian errors are identified by the Merlin option 'error' (Abecasis et al., 2002) and the unlikely genotypes deleted in the individuals in which they occur. Other options are the chip version used, because SNP contents may differ between different versions of chips, the preferred genetic map and the allele frequencies for the appropriate ethnicity (Fig. 1A) . For linkage analysis, data may be converted for Allegro (Gudbjartsson et al., 2000) , Genehunter, Merlin and Simwalk2. For the chosen program, the user can define the genetic model when parametric analysis is performed, the size of a moving window and furthermore, select linkage program-specific options (Fig. 1B) .
Non-parametric LOD score calculations are preferably performed with Merlin or Allegro, chromosome by chromosome using all SNPs on a chromosome simultaneously for a multipoint analysis. No limitation regarding the number of markers was observed up to 945 SNPs as known to be available for chromosome 2. Parametric linkage analysis was performed with Allegro v1.2, Genehunter 2.1v5 and with Simwalk2 v2.89. Due to the limitations of Genehunter and Simwalk2 with respect to the number of markers, the analysis was done with subsets of markers in the way of a non-overlapping moving window. For Genehunter window sizes of 50-300 were used and pedigrees limited to max bits <20. Simwalk2 was recompiled for using up to 255 markers in one run. In cases of large pedigrees, when Genehunter drops individuals and both Allegro and Merlin skip the pedigree, we split the pedigree to appropriate sizes to run Allegro, Merlin or Genehunter and used Simwalk2 to calculate the pedigree as a whole. NPL and parametric LOD scores may be plotted for all chromosomes.
All four programs, Allegro, Merlin, Genehunter and Simwalk2 generate haplotyes. Mostly we used the haplotyping from Genehunters haplo.dump file. For visualization purposes, we developed HaploPainter as a user-friendly tool for the handling of haplotype information in extended pedigrees (Thiele and Nürnberg, 2005) .
In conclusion, linkage mapping with high-density SNP arrays is expected to tremendously expedite positional cloning studies. While genotyping with SNP arrays is straightforward, difficulties in data analysis seem to have prevented a broader application so far. Here, we present a graphical user interface, ALOHOMORA, as an open source software for the scientific community to facilitate linkage analysis with chip data. Using this program we successfully analyzed several genome scans performed with the Affymetrix GeneChip ® Human Mapping 10K SNP array. These projects were not restricted to autozygosity mapping rather included recessive and dominant traits Uhlenberg et al., 2004; Janecke et al., 2004) . Altogether, Mapping 10K, ALOHOMORA, and HaploPainter are suggested to form a perfect tool box for high-speed gene mapping.
